Interaction between glucose utilization and left ventricular heart function in type I-diabetics.
The aim of the present study was to check whether equal, therapeutically relevant, positively inotropic doses of different adrenergic agents elicit equal inotropic and metabolic effects in 6 type I-diabetics as in 6 matched nondiabetic subjects. The effects of increasing doses of norepinephrine (NE)- and orciprenaline (0.12, 0.20, 0.33 microgram/kg min) on heart function (systolic time interval, heart rate, blood pressure) and on serum fatty acid (NEFA), glucose, lactate, pyruvate and insulin concentrations were recorded. In the therapeutic dose range, NE, and orciprenaline elicited in diabetics without clinical signs of any cardiovascular disease a diminished myocardial inotropic response (20-40%), less marked vascular effects (vasoconstriction, vasodilatation), but greater metabolic changes in right atrial blood (NEFA, pyruvate, lactate) compared to matched controls (p less than 0.05). The smaller increase of cardiac performance in diabetics to exogenous catecholamines cannot be explained by sympathetic cardiac denervation, since chronotropic beta 1-beta 2-stimulation with orciprenaline provoked nearly equal dose-dependent changes in diabetics and controls. It is suggested that the smaller positive inotropic effect during NE and orciprenaline infusion in type I-diabetics is a result first of all of alterations in myocardial energy turnover in diabetes due to reduced myocardial glucose utilization. It seems necessary to secure continuous myocardial glucose utilization and subnormal NEFA concentrations in the serum during the therapeutic application of inotropic adrenergic agents in severe cardiac failure and cardiogenic shock in diabetics.